while a small quantity is left in. Observations show that the effects of the antidotes are often rather slow in being manifested.
I have rather to consider these cases, or those stages of opium poisoning in which the patient is becoming dangerously comatose, and difficult or impossible to arouse by ordinary measures; in the last phase of which the respiration is reduced to a frequency of 10, 8, or 6 per minute, and becomes irregular and gasping.
Since the chief clinical effect of an overdose of opium is'somnolence increasing to coma, which itself may terminate in death by gradual slowing and cessation of respiration, it is natural that efforts should be made to prevent the coma by every possible means; on the understanding, which we have from experience, that a poison like opium, as compared with a structural lesion, is slow in its operation, produces its maximum effects with a rapidity proportionate to the amount absorbed, and gradually loses its influence as a result of elimination. Failing adequate elimination, or neutralization by antidote, the respiratory centre is involved, and death takes place. Now in spite of the modern method of antidotes there is no doubt that cases occur in which the coma becomes so profound as to call for some other methods of treatment, at any rate, from those who do not like to stand by without any attempt at succour. These methods are, of course, well known to all, but I will repeat them fromn a text-book much read some years ago-viz., " Forensic Medicine," by Dr. W. Guy.' After advising the evacuation of the stomach by stomach-pump or emetic he says If the patient is comatose cold water should be freely dashed over the face, head, and neck till he is somewhat roused from the stupor, and he must then be kept awake by causing him to walk rapidly between two assistants, shaking him, and shouting at him. In small apartments, where it is inconvenient to move the patient about, he may be kept roused by flicking the hands and feet with a towel. A current of magneto-electricity passed from the spine through the chest and artificial respiration have been used in extreme cases. Now no doubt there is an appearance of pure empiricism here, because the treatment by rousing is directed to preventing the onset of a condition which is not in itself fatal; and if it were the fact that opium attacked the respiratory centres and slowed the respiration I 3rd ed., 1868, p. 506. fatally without first causing complete coma, no amount of keeping awake Or rousing would of itself be effective to prevent death. Experience, however, shows that the respiratory difficulty is not pronounced or dangerous until the patient is deeply comatose, and hence th.e " rousing " method may seem to have its justification. The amount of rousing need only be proportioned to the apparent dose of the poison, but, of course, it can easily be conceived that a dose may be so large as to prevent any response of the cerebral centres to the stimuli applied.
While, however, most writers recommend stimulations of the surface, both directly mechanical and electrical, either for the purpose of rousing the patient from his somnolence, or of exciting his respiratory centres, there are some who regard the whole of this procedure as not only useless but barbarous; and even among the former class the excessive use of stimulation, whether mechanical or electrical, is deprecated on the ground that it may exhaust the strength of 'the patient.
To some of the objections to external stimulation I should agree, or rather, I accept the objections to some kinds of external stimulation. I think that it is not expedient to walk a patient about who is poisoned by opium, because if the dose is at all large there will inevitably come a time when he will be unable to stand, even though supported by two friends or policemen; and up to this stage he is not really in danger from failure of the respiration. Other stimuli, such as shaking the patient, shouting at him, pinching himn, or flicking him with wet towelends, or dashing water over his face, are not very efficient, and can, in my opinion, be replaced by the faradic current applied indiscriminately to all the muscles of the trunk or limbs.
The faradic current has been advocated on two grounds: one that it will help to " rouse " the patient by general peripheral stimulation, the other that it will excite the respiratory centre. As a general peripheral stimulant it is directed to be applied to the limbs sharply; by some writers the use of the wire brush electrode is specified as being more directly stimulating to the cutaneous nerves. As to the time at which the faradic current sbould be used few directions are given. One writer orders it wheit the patient is somnolent, a condition which is probably implied by other writers when they give no directions at all, since somnolence, less or more, is the chief evidence that the poison which has been taken is beginning to operate. Some writers only refer to faradism in connexion with failing respiration; and some of these again recommend galvanization of the phrenic nerves, without giving directions as to how it is to be done.
For further information on this subject I have referred to some works on electro-therapeutics. In Dr. Lewis Jones's standard work on this subject 1 I find under the head of " Cardiac Failure " the following:
The aid of electricity is often invoked for the purpose of resuscitation when death appears to be imminent. It may be applied either in the form of brisk general cutaneous stimulation, as in cases of narcotic poisoning, or with the special object of stimulating respiratory movements or of acting upon the heart itself.
He then goes on to say that application to the cardiac region does not readily affect the movements of the heart, and the results, if obtained, are-as likely to do harm as good. For stimulation of the respiratory centres he recommends an induction coil with a long secondary wire, and a metallic brush electrode, applied indifferently to any part of the body, as this method of application is much less likely to produce fatigue or exhaustion than the use of moistened electrodes. He then gives directions for the stimulation of the phrenics in the neck by means of an induction coil with small moist electrodes, and says that it has been successfully carried out in asphyxia and in chloroform poisoning. These general directions may be taken to cover the case of opium poisoning, but this particular contingency is not separately considered.
In an American work on "Electro-therapeutics," 2 the author says that paralysis from opium, stramonium, arsenic, &c., is to be treated by general faradization. But I find nothing about the treatment of narcotic poisoning, or of the narcotic effects of opium, or about stimulation of the phrenic nerves.
CASES.
Case 1. My first case occurred more than twenty years ago, when I was called in to see a gentleman, aged 33, who had taken a quantity of I " Medical Electricity," 5th ed., 1906, p. 460. 2 Kassabian, Philadelphia, 1907, p. 118. at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from tincture of opium. He was already in charge of two medical men; he was becoming worse; walking him about had not met with any material success, and he was lapsing into a condition of complete coma. I have no notes as to his pulse or respiration, and am therefore unable to say the exact limit of danger which he reached. But it occurred to me that if exercise of the muscles was a factor in rousing the patient, and possibly in eliminating the poison, a similar result could be obtained by faradizing the muscles and thus getting their frequent and repeated contraction. I procured, therefore, a small Gaiffe faradic battery, which I still have in my possession, and we applied the poles to the muscles of his limbs and trunk indiscriminately with great diligence. After fifteen or twenty minutes the battery became exhausted, and it was recharged with the usual quantity of mercury sulphate. After another similar period it had to be charged again. But during this third dose the patient had become so thoroughly aroused that there appeared to be no fear of his relapsing, and he ultimately recovered completely.
Case II.-My second case is as follows: A gentleman, aged 33, had attacks of abdominal pain -for about eighteen months at intervals of three, four, or five months. Each attack lasted from twenty-four to thirty-six hours, and there had been five or six such attacks. A physician had seen him six or seven weeks previously, and said he probably had gall-stone. One evening he went to the theatre, and on his return had some cocoa; he woke up on the following morning with pain in the umbilical region, and some morphia was given. He still had pain the next day, and was frequently vomiting bile. He saw the same physician again on this day, and a gall-stone was again regarded as the cause; but there was no jaundice, and he got a little better. On the following day the abdomen was supple, and painless to manipulation. He referred pain to the lower part of it, and there appeared to be some difficulty in micturition. On the next day again the pain returned; this was again referred to the liver, abdomen, and vesical region, and there was some difficulty in micturition; the flow of urine was twisted or subsided into a dribble; there was no blood with the urine, and it was alkaline. He had some pain in the testes. At 7 p.m. his medical man gave him an injection of morphia to relieve the pain, and I was afterwards sent for to see him. I arrived at the house about 11 p.m., and I spent some time in the dining-room with the medical man hearing the history and his account of the abdomninal symptoms, so that we did not see the patient in his bedroom until 11.20 or 11.25. Directly I got into the room I saw that the patient was in a very serious condition; he was lying low in the bed, was dusky grey in the face, and his breathing was shallow and scarcely perceptible. The pupils were contracted, and he had every appearance of being heavily under the influence of morphia. Later it appeared that the servant had reported at 9 p.m. that "the master looked pinched up like an old man." The medical man stated that he had given him s gr., and it certainly struck me that he was curiously vague as to the quantity he had actually given. However, on seeing his condition, I at once pointed it out to the medical man, and we started doing artificial respiration. It was not till 12 p.m. that we got the first independent respiration, but this was not sustained, and on any relaxation of the artificial respiration he stopped breathing again. The pulse throughout was good-such is my note, but I have not recorded its frequency. About 12.15 his muscles resisted a little, his arms became rigid, and his eyelids moved. He breathed spontaneously for a time, but again relapsed. About this time we injected -gr. of atropine and in ten minutes another -5lu gr. From the first I had suggested the desirability of getting a faradic battery, but it was midnight, the medical man did not possess one, and we were four miles from my house. After a time, however, we succeeded in getting a battery, and at about 12.20 or 12.25 we were able to apply a strong faradic current to the limbs and trunk of the patient. The effect of this was that he was soon roused, but soon again relapsed; he often threw himself over to one side, but at once fell heavily to sleep again.-We continued the artificial respiration till 1 a.m. and the battery alone for another quarter of an hour. Finally, at 1.15 a.m., the patient jumped up, got out of bed, and sat on the floor on the far side of the bed, crying out, " I shan't play any longer; what are you doing ? "-obviously distressed by the skin and muscle sensations. After this for a time he was wide awake, and only at about 1.40 went off into a sleep, from which he could be easily aroused. The medical man stopped with him for another hour; I left at 2 a.m. Twelve hours later he was well and free from pain; the abdomen was supple, and nothing could be felt in it. Now I have no doubt that the recovery of these two patients was due to the action of the faradic current in great part, if not entirely. It is conceivable that by steady persistence in the artificial respiration we might in each case have kept the patient alive sufficiently long for the elimination of the poison, but it is quite obvious that the process was very much hastened by the faradic stimulation.
What is to be noted is, first, that the faradic current was applied to the surface, not by wire brush electrodes, but by small mnoist electrodes, and this was done with the object of causing muscular contractions, and not merely to stimulate the skin. Secondly, that the stimulations were continued perseveringly, in the first case for at least forty minutes, if not more; in the second case for fifty minutes. Thirdly, that there was not the slightest evidence of any exhaustion as a result of this process. Fourthly, that it had every appearance of directly contributing to the disappearance of the somnolence, and the restoration in the second case of the respiratory functions, although it is true it was preceded by, and continued with, artificial respiration.
It is, of course, interesting to consider whether it acted by rousing the patient, at the vagueness of which conception I have already hinted; or by stimulating the respiratory functions; or by hastening the elimination of the poison. It was with this last idea in my mind that I persevered in its use on the first occasion, thinking to myself that the ambulatory process which was always recommended, and which had already been pushed to its limits, possibly acted in that way; not, I must confess, having thought deeply of the mode of elimination of alkaloids in general and of morphia in particular; or, on the other, of the chemistry of muscles andmuscular action. From modern works on pharmacology' I gather that opium is eliminated principally by the alimentary canal; that it has been found in the saliva, and in the stools of a morphinist; that Alt recovered from the stomach one half of the amount used in a subcutaneous injection; and that it has been detected in the faeces after hypodermic injection. It also passes into the urine, bile, and milk, and perhaps into the sweat. Dr. Dixon, however, says that morphine is entirely excreted by the alimentary canal, and only the merest trace is excreted by the urine2; and later, he says, by the whole alimentary tract.
Its elimination by the stomach renders it expedient that lavage, whether with or without potassium permanganate, should be employed Whittans, "Manual on Toxicology," 1910, p. 972. more than once during treatment, in order to prevent its reabsorption and renewed circulation in the blood; but so far as the alimentary canal beyond the stomach is concerned one must rely upon some potassium permanganate reaching it, or more likely leave it to chance, or to some other antidote, such as atropine.
If strychnine or atropine is taken, it appears that a small quantity is oxidized in the body, but I can find no similar statement with regard to morphia. In any case, it would seem that if muscular contractions have anything to do with the elimination of morphia, it may be by quickening the circulation through that system of the body; but that it is not by any extensive chemical changes, whether of oxidation or otherwise, that the removal of the poison is hastened.
It will naturally be asked whether I recommend this treatment in all cases and all stages. My answer would be that whenever the poison causes a degree of somnolence from which the patient cannot easily be roused, by moderate or determined shaking, the faradic current should be applied to the body and limbs. In proportion to the degree of stupor should be the time during which it should be continued; and when the breathing is slowed and becomes gasping, it should be nevertheless continued and persevered in until the patient is roused and the breathing is restored to the normal, or nearly normal, condition. Artificial respiration should be performed at the same time, but I am sure from what occurred in my second case that the faradic current is a most valuable addition to the procedure, whatever may be its modus operandi.
Of course, there is great variety in the severity of the symptoms in cases of opium poisoning, dependent on the amount of opium taken, the timne allowed to elapse before the commencement of treatment, and other considerations.
By the kindness of my colleagues at Guy's Hospital I have been enabled to analyse the reports of cases treated at that institution during the last fourteen years, 1898-1911 inclusive. The cases are fifty-five in number, of which all recovered but three. Making a rough estimate as to the degree of severity, I have divided them into three groups: one of cases in which the symptoms were mild and never really threatening, and these formed just over two-fifths of the whole-namely, twenty-three; a second group equal in number in which the symptoms were more pronounced, and recovery was slower; and a third group, in which the symptoms were pronounced or dangerous, numbering nine, or a sixth of the whole. In this last group are, of course, the three fatal cases. Now, it is interesting to observe that the only cases in which I can find any mention of the use of the battery or faradic current are those three fatal cases. This, of course, might be taken to show that the faradic current did harm, or even killed the patients by exhaustion, but a careful consideration of the cases will, I think, show that this view cannot be held. The real explanation, no doubt, is that the faradic current was only used in the cases which appeared to be of exceptional severity or were not amenable to other means. I will briefly account for them all.
(1) The first case was that of a man aged 24. He was admitted into the clinical ward, and nobody knew whether be had taken any poison or not; but he was said to have had drinks with some friends, and he had fallen in the street two hours before admission. It was said also that a medical man had seen him and injected something into his arm. He came in at 4 a.m. as a dying man, extremely collapsed, cold skin, blue lips, contracted pupils, slow, irregular pulse, and irregular respirations, nine to the minute. He rallied a little with warmth and strychnine, and at 5 a.m., the diagnosis still uncertain, the stomach was washed out and the faradic current was applied about 5.30 and used vigorously for twenty minutes. The effect does not appear to have been marked, but the battery was used several times subsequently. In spite of this he died at 2 p.m. Artificial respiration was used for a short time before his death. An analysis of the stomach contents showed that opium was present; otherwise the organs were healthy.
(2) The second case was admitted into the same ward only a few days later.
A man, aged 63, was found unconscious one hour before admission, having in his pocket a 2-oz. bottle, containing a few drops of tincture of opium, the remains, obviously, of a larger quantity. He was admitted into the surgery at 7.15 p.m. profoundly unconscious, insensible to all stimuli, breathing regularly but stertorously, sixteen in the minute. The pulse was full, regular, 80; the pupils very small, not reacting to light; corneal reflex was good; the limbs were quite flaccid. The stomach was washed out with water, and then with solution of potassium permanganate. He made no sign whatever. He was in the ward at 8.15, and a strong faradic current was applied to the face, trunk, and limbs indifferently for a period of at least two and a half hours, and probably longer, by relays of energetic clerks. The pulse began to fail at 9 p.m., Cheyne-Stokes breathing supervened, and he became more cyanosed. Artificial respiration had no effect, but I find no note as to the time at and during which it was used. Half an hour after midnight he died. In addition to the above he had inhalations of oxygen, coffee enemas, and hypodermic injection of 11 minims of liquor strychnina in divided doses. Post mortewn he was found to have fatty degeneration of the heart.
(3) The third patient was a man aged between 40 and 50. He was found in his room in a comatose condition. The medical man first summoned washed out his stomach, and sent him to the hospital. When admitted into the clinical ward he was comatose, with cyanosed face, pin-point pupils, absent reflexes, subnormal temperature, and slow, stertorous, irregular breathing. Three minims of liquor atropinae were injected subcutaneously. He did not respond to slapping with towels, &c., and so he was faradized. To the best of the clerk's memory at the present time, he was faradized for an hour, or an hour and a half, but the report states that after about twenty minutes the breathing was more regular and the corneal reflexes returned. Oxygen inhalation and strychnia by hypodermic injection were administered, and the faradization was stopped. But as the breathing again became worse, and the reflexes weakened, he was again faradized; and this, with a subcutaneous injection of ether and inhalation of oxygen, improved the breathing and the pulse. Subsequently the pulse failed and he died. Morphia was found in the washings from the stomach and in the stomach after death.
In reference to the failure of treatment in these three cases I should offer the following considerations:-First, that in none of the cases have we any certain knowledge of the quantity of morphia employed; the elderly man who died had a 2-oz. bottle in his pocket containing a few drops of laudanum, and he probably took a large quantity. It must always be conceivable that the quantity of poison may be so large that no measure of neutralization, or of support to the natural powers, while the poison is being eliminated, will be sufficient in the time. In the young man who died it is not clear that the current was used continuously for a very long period, though it was used frequently. We have no note of its effect upon the respiration. The patient was regarded as a dying man on admission, but for an hour, in consequence of the uncertainty of the diagnosis, no specific treatment for opium poisoning was undertaken. In the last case the faradic current distinctly improved the respiratory function on two occasions; but after the first success it was stopped, and apparently after the second as well.
If the battery is on account of these three cases condemned as useless, so none the less are all the other remedies employed-potassium permanganate, atropine, and stimulations of all kinds.
In this series of hospital cases there were others with a high degree of poisoning in which. the patients recovered without the use of the faradic current. In many of these, in spite of the use of potassium permanganate or of atropine, it was not considered safe to leave them alone without taking stronger measures; but we find such notes as these: "Walked up and down for two hours with short intervals." "Nurse attended to prevent her sleeping; kept awake with great difficulty, walking for an hour or more." " Sleepy; rubbed and slapped; with difficulty kept awake, and later had to be walked about." "Slightly drowsy, walked about for two hours." "Found drowsy, soon unconscious, made to walk up and down for some hours." " Drowsy; friends told off to keep him awake." "Drowsy, falls asleep, constant attention to keep him awake." I can at present see no reason why, in conditions like this, we should not apply the faradic current to perform the function which constant waking by slapping, or by compelling the patient to perambulate the room, undoubtedly discharges.
The experience of cases shows that the unfavourable condition of somnolence may be increasing some hours after the ingestion of the poison, that it will increase again after temporary amelioration by lavage or " rousing ; and I cannot think it is safe to leave a patient semicomatose until the difficulties of his respiration excite one to perform artificial respiration. I believe that the patient should as soon as possible be roused or awakened, and kept aroused until it is morally certain that the sleep will not pass again into a serious condition of coma. And this I believe can be done by the fara.dic current, as efficiently, with as little brutality, and as quickly, as it can by any other means.
In cases in which the coma has reached a stage threatening life I think the faradic current should be applied persisteiatly, in spite of the entire want of response during the first thirty or forty minutes, other than the contraction of muscles.
As to the battery employed, I do not think there is any need for an electric current of exceptional strength. My first case was treated by a current from a small Gaiffe battery of which the elements are two zinc plates less than 30 mm. square each, 35 to 40 gr. of nmercuric sulphate, and a coil measuring 21in. by 1 in.; the whole apparatus can be carried in the coat pocket. The other case was treated by a portable faradic battery, such as is usually employed by the general practitioner.
I have made no lengthy research into the literature of the subject outside manuals and text-books, but remembering the numerous papers on toxicology written by my old teacher, Dr. Alfred Swayne Taylor, I referred to former volumes of the Guy's Hospital Reports, and I find amongst his " Cases and Observations in Medical Jurisprudence 1 a record, of which the following is an abstract:
On December 16, 1864, a girl, aged 11i, took at 6.45 p.m. Ii oz. of laudanum in mistake for black draught. The usual symptoms of opium poisoning rapidly developed, and in spite of washing out the stomach, walking her about, and talking to her, she became quite comatose at 1.30 a.m., the breathing being six to the minute and stertorous. Electro-magnetic shocks were then applied, and roused her so that she was able to take some belladonna, in the form of the extract dissolved in water, and this was repeated by mouth or rectum six times in the next three hours. For some time there was no change, but she gradually improved, the stertor lessening and the breathing becoming more frequent.
The following note is of interest in the present connexion:
After coma came on, no attempt was made to walk her about, but it was observed that when she had had several electro-magnetic shocks she would make an effort to push herself off the couch and attempt to stand, but immediately relapsed into a profound sleep.
DISCUSSION.
The PRESIDENT (Professor W. E. Dixon, F.R.S.) said the Section was fortunate in having such an authority as Dr. Taylor to give the results of his investigations. In reference to the author's mention of himself, he thought there could be no question now that morphine was almost entirely excreted from the alimentary canal. It was true that formerly the excretion of morphine had been investigated by giving the alkaloid by the mouth and then making examination of the various secretions by all the delicate means known, and this generally resulted in the detection of a small quantity of the alkal,oid, but quantitative results were absent. If morphine was administered by the mouth and evidence was clear that it had been absorbed, it was possible to recover about 70 per cent. of that morphine from the faeces. And if one continued to administer the morphine regularly, after a time the secretion of the drug by the faeces gradually diminished, and ultimately a day came when no excretion of morphine by the alimentary canal could be detected. In the case of an animal so treated it was found that if it were killed at this stage morphine was not detected in the body. This was the modern explanation of tolerance-that the body learned gradually to destroy the morphine, in the I Vol. xi, 3rd series, p. 287.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from same way as it habitually destroyed bread and butter. It was probably not far wrong, then, to state that in the normal person some morphine was destroyed by the body but the great bulk of it was excreted by the alimentary canal. He felt particularly interested in Dr. Taylor's experiments with the faradic current. He remembered that when he was a student the routine treatment of these cases of acute morphine poisoning was for two unfortunate medical students to take hold of the patient's arms and walk him briskly up and down the ward. His impression had been, in thinking the matter over in recent years, that the beneficial effect of this procedure, if any, might be to keep up the patient's blood-pressure. Sometimes a third student walked behind the patient flicking his skin with a damp towel, the object of this clearly being to excite reflexly the respiratory centre. When the heart was normal in such cases he supposed death occurred from failure of respiration. Therefore if the respiration could be kept going the patient ought to recover. Of all the methods of exciting the medulla, he supposed that the method which Dr. Taylor adopted-namely, powerful faradization of the skin-was the most effectual, and was much better than the administration of a drug like atropine, which at best was but a poor stimulant of the medulla. Probably the faradic current produced its action by exciting the medulla reflexly and producing both a more rapid and deeper respiration. Dr. A. E. BOYCOTT said he had been wondering whether the efficacy of the faradic current and the other stimuli might not be due to their causing the person to produce more C02. When a person fell into a state of coma the amount of C02 in the blood fell, so that the normal stimulus of respiration was reduced. If the stimuli acted in that way, the same result could be brought about by putting dilute acids into the circulation, and he would be interested to know whether this had been tried.
Dr. J. GRAY DUNCANSON did not know of any class of case which called for more courage and resource on the part of the practitioner than that of opium poisoning. The question of faradization brought before one the idea of exhausting the patient, and he had been pleased to hear that Dr. Taylor did not consider that this occurred in his experience. In the cases which he had himself attended he had not tried faradization, but had rather relied upon the hypodermic injection of strychnine, the use of the stomach pump with a very weak solution of permanganate of potash, and what he considered perhaps the most valuable of all measures, artificial respiration. Owing to the stertorous condition of the breathing, the body was already surcharged with C02, and the respiratory centre was long past being stimulated by its presence in the blood; therefore one should try to clear the blood of 002, and keep the respiratory centre going by artificial respiration and the inhalation of oxygen. He had also found great advantage resulting from continual rectal injection of large quantities of saline solution. If it should be his lot to meet with another case of opium poisoning he would certainly employ faradization on the principles suggested by Dr. Taylor; but he would also retain those other methods which he had found so serviceable in the past.
Dr. WILLCOX said he could confirm the remarks of the President with regard to the excretion of morphia; habitues of morphia, even if the habit had been persisted in for months or years, did not show morphia in their organs. He recently had under his notice two such cases, and failed to find morphia present. Dr. Taylor had done a valuable piece of work in calling attention to the importance of faradism in these cases of opium poisoning. The mode of application of electricity in these instances was scarcely ever paid attention to in the text-books. He would like to know whether Dr. Taylor had tried faradization of the phrenics specially, as well as general faradization. He had generally employed the methods described by Dr. Taylor in cases of opium poisoning, and he had found very useful the methods just mentioned by Dr. Duncanson, especially the giving of salines per rectum, which greatly helped the excretion of the poison. In one or two cases of opium poisoning he had known fatal syncope to occur two or three days after the acute symptoms subsided. Two such cases had occurred at St. Mary's Hospital, and he would like to know whether such a thing happened in any of Dr. Taylor's cases.
Dr. CAMERON remarked that, with Dr. Boycott, he would like to find some explanation for the effect of the faradic current in cases of acute opium poisoning other than that of direct stimulation of the medulla. At any rate, the method had not been widely recommended as a means of stimulating an exhausted or irresponsive respiratory centre, as, for example, in atelectasis pulmonum or asphyxia of the newly born. He referred to a severe case of atelectasis in an infant, which after so difficult a labour that the clavicle was fractured, the orbit suffused with blood, and the skull depressed, sank into a drowsy condition with long periods of apncea, from which it could only be roused by frequent application of cold water to the head and neck. This treatment, continued almost at hourly intervals, was successful in keeping the child alive until respiration was established. He asked whether the faradic current would be likely to be equally successful in such cases.
Dr. OTTO MAY considered it likely that putting an adult into a hot bath and dashing cold water over him alternately might be even more effective than cutaneous stimulation, but obviously the faradic current was much more easy to apply. The essential point was to produce a painful cutaneous stimulation. If the patient were continually pricked with pins it might be effective, but it would be unpleasant because of the bleeding. But with small wire brush electrodes the application of the necessary stimulus by the faradic current was easy, and therefore the most useful way of producing what was required.
Mr. G. W. JOHNSTONE said he thought Dr. Cameron's analogy of the newborn child in a state of asphyxia with a person suffering from opium poisoning was very interesting. He agreed with those remarks as to the convenience of the faradic current. An important point was that in the case of the new--born, whilst the flicking and the hot and cold douching were being carried out, time was gained, the vis mitedicatrix nattrw came into force, and as hours and days elapsed the child gradually recovered from the injury. In the case of the adult suffering from opium poisoning, in like manner we should not overlook the fact that at least time was gained whilst the gentle process of stimulation by the faradic current was being used.
Dr. A. J. CLARK said he was especially interested in the suggestions which had been made as to the mode of action of the faradic current, and as to the possibility of the destruction of morphia by muscles. The liver could destroy some alkaloids, and the brain might destroy some, but he did not know that the muscles ever had the power to destroy alkaloids. With regard to the question of whether the faradic current acted beneficially by producing excessive C02, he saw one case recently which had a form of periodic breathing consisting of three gasps followed by a period of apncea, and during the apnceic period the patient became extremely cyanosed. Oxygen was applied in such a way that the patient was receiving over 90 per cent. of oxygen into the lungs, and that improved the respiration enormously. The patient's general condition also became better. The corneal reflex had been absent for a time. Once the patient even became partly conscious. Unfortunately the faradic current was not tried, and the patient ultimately died. He did not doubt, however, that the oxygen greatly improved the condition, and that if the kidneys and arteries hadc been healthy he would have survived. This case suggested that excess of C02 had an injurious action, but that excess of oxygen had a beneficial action. This idea was borne out by the blood-pressure and pulse-rate. The case did not show typical Cheyne-Stokes respiration.
Dr. FREDERICK TAYLOR, in reply, expressed his satisfaction at the discussion which his paper had aroused. His chief point was to ascertain in what way the faradic current acted. His idea in applying it had not been to stimulate the respiratory centres, and he was not sure whether his two patients suffered more from skin sensation or from muscle sensation. His intention had been to act through the muscles. With regard to the remarks of the President on elimination, it was very interesting to realize that the morphia gradually came to be tolerated in the body, and the system got into the habit of practically destroying the poison. But it would be admitted that this did not happen in acute cases; and there it must act prejudicially. With regard to the action of the faradic current and the respiratory processes, as he said in the paper, his feeling was that the patient must be roused and prevented from getting into such a condition that the respiratory centre failed. That required an analysis of the processes of somnolence and asphyxia which he had not yet worked out. He had yet to know what was the exact link between the somnolence and the failure of the respiratory centres; but apparently if one at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from prevented the somnolence the asphyxia also was checked. The faradic current seemed to him much better than knocking the patient about or flicking him with towels. He had not in these two cases attempted to faradize or galvanize the phrenics; indeed, faradization of the body generally had so far satisfied him that he had no need to experiment on the phrenics. With regard to Dr. Willcox's question about fatal syncope, he did not remember to have seen a case of the kind; and in the case at Guy's Hospital, the records of which he had looked up, there was no note of such an occurrence. In the three fatal cases the patients died apparently in a state of coma and asphyxia. The President suggested that the original idea of general stimulation of the muscles by walking about or otherwise was to increase the blood-pressure. Dr. Taylor would have thought that the routine treatment of opium poisoning was long antecedent to modern conceptions of blood-pressure. It seemed to him that increased rapidity of the circulation might help elimination.
